Introduction
Metformin (Mf) (500 mg Mf hydrochloride tablets) is used as the so-called anti-hyperglycemic drug. 1, 2 It causes some side effects, for instance, gastrointestinal irritation. 3 Overdose of this medicine can also cause lactic acidosis, diarrhea, fast or shallow breathing, blurred vision, depression, and increased sweating. Therefore, there arises a need to identify selective and sensitive methods that determine the concentration of Mf. Though various methods are available for therapeutic drug monitoring of Mf, electrochemical techniques are the best alternatives because they are easy to operate, can be made available on-site for monitoring, need minimal sample preparation, and are sensitive. Different nanomaterials are attracting scientists toward infinite fields including biosensing because of their excellent properties such as sizes and shapes, the two factors that determine the performance of nanomaterials. Prussian blue (PB) is an exceptional material that can be employed in the fabrication of sensors, because of its non-toxicity, high electrocatalytic activity, and low overpotential detection. 4 Carbon nanotubes and nanostructures have been broadly researched in the past few years. 1, 2 In this study, we used electrochemical sensing methods like voltammetry and electrochemical impedance spectroscopy for fast and sensitive detection of Mf. 
Materials and methods

Results and discussions
Characterization of various stages of fabrication of pB-CNS heterostructures modified sensor
The general morphologies of the modified electrode (PB-CNS heterostructures/FTO) were characterized by scanning electron microscopy (SEM). The SEM images showed that the diameters of the perfectly spherical shaped CNS were homogenous in nature ( Figure 1A ). However, it can be seen that the PB nanocubes were joined together through their bases with CNS, resulting in heterostructure (PB-CNS) morphologies ( Figure 1B) . The deposited CNS and PB-CNS heterostructure were also observed by X-ray diffraction patterns as shown in Figure 2 . All the indexed peaks in the obtained pattern matched well with that of CNS and PB-CNS heterostructure. The XRD peaks of CNS in Figure 2A revealed two dominant peaks at 002 and 101 corresponding to CNS. The sharp and narrow peaks are indicative of the high crystalline structure of the spheres obtained. All the reflections can be readily indexed to PB-CNS in the XRD spectra in Figure 2B . The sharp narrow peaks clearly indicate the crystalline nature of the composites. (Figure 4) . It is clearly seen from the spectra that as the concentrations of Mf increase, the charge transfer resistance decreases.
The sensors were evaluated by studying various parameters such as analytic recovery, precision, and accuracy of the proposed method. Analytic recovery of a known amount of added Mf was determined by the proposed biosensor. The mean analytic recoveries of Mf added at concentrations of 300 and 400 mM were 99.5±1.4 and 98.9±1.1, respectively. The Mf content in ten spiked urine samples was estimated on a single day and five times again after storage at −20°C. The accuracy of the proposed method was 99%.
Conclusion
In this study, we used PB nanocubes/CNS heterostructure composed of a perfect cube and spherical composite on FTO glass as a sensing platform for sensitive biosensing of Mf. The fabricated technique provided wide linear range (0.1-10 mM) and anti-interference ability. 
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